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{ 1) INK AND INK JfT RKOHDING MMHOl) ISING \m hhW 

t57)Abst.ract: 

PKom(\! 10 Bf S01\n) T pierni. in tnk \^hfch . <n toll/ hsf>h-qinhl\ 
tecouiin^th< \ jttntjou i 1 huH-de(ntUi n cil t jmu ttid 
ifflpt (, \ m lii lit I h }l ! 1 1 1 I V JU( i poi it ui 1 V Jl ) luhl iu \ ju f si 
If } 1 tif f f^mpoui d ti(tu 1 iiom ^'i fujp \ and H )\ < omj d uui U If i { 
one compound selected from a group C of eompds. 

isOLUnOIv; A water-soluble dvewaterand a ^roup A consisting of compds. 
(A-l to A~9. nine compds, such as ethviene glvcol mono-n-butyl etherwhich 
hi\c hi h t {iinpTt ibih U ivjtfj wTtn ^nd alkM Pioup thiou-,[i an ttbcr 
bond \n Uk ra! [(cu)]! end' ni m ^mf i ( t 1„wt hi td ou ih( 1o! d 
imt (I th uil it It. is I mt. ( mii 1 u1 Inmi o nii H n i Un t 
tonid ] I i( P- 5 ihiot. t. V m)id mh \ mi Kl^nt hi t.d on Unlcnt 
ixuH 1 1 iij t 1 ^colxiono ghtoUhuh i-^n mpAil tapid ponoti ability 
into pjf 5!) paper) in an amt, ot 0,3 to ,5. Owt, % based on the total amt. 
({ thi uikind al Uast onr < ompd sflwtfd from a gnuip ( fon*-) \ inu <^t 
((mpK I \r 11 mi K t-ompds loptosontod { I ho fcimnla (vvh-'join (k) 1-^ 

1 >i> ni) ] ) t 1 ' !( l^(m mi i b i i<t> m in smi 

n t t -) HU 1 Tu Hi iipMUfd o dm tht muIi*.* u n i m I lii mi t 
i ultimo t n )1 i thin lOdynt m vulh th \i t.*. iiy bt in tii dilitd 



to not more than 5c P, 



CLAIMS 

iCiaimCs) i 

iClaun 1 lAn ink composition which at. leasl one sori. of compounds 
■vflrcttd ii im wUci Noiubic d\ewiicithe htilmunf, compound sjnnp \mk\ 
tht rompcuml ^iou]i b and ii t uno f-ou c{ compound'- thosm fiom the 
f U in c mixufnd f up ( itf cont nufdiiid lu (' r m u d n <.m oi 
in f I 1 1 n K n in i 1 ( j ! < nt ^ c t f of t j t\ 
Compdiiii n oui \ \ I It b\ I fu i,i x( < 1 nioni n-but\l fthci 
i th\ li (io-g! vt ol-m )n n^f* n l-^thti \-l Ithvloiu ?i\(.oi monoisobut\i 
other A-4 Dieihvl eno-gl ycol mono- n-butyi. ether A~o Diethvlene- 
^,^vcol mnnohoxl f tht r \-() Di thv It m -s,! vc oi mnnoi ubuty! t tin r A~7 
lntth\lrnf ^hcol nbut\l fthd A Diprop\ If uf t,l\(o[ monopiop i 

fihii \ ) \ft MhO n c !<! iddinM> ! p mlu i tuf a nr B 
^ t ill I < !t 1 k t f n 1*. n<- Hi t ill ! n« \ H ! i ' f i!' t Ii f nt 
o\i If Kidm m iKm\i und i up H B-l Ketxlun 1 t bcu/U litohtii 

iHU^ifOnuk I /ft Mil ( K( unvt ii, at H-) t \h Imk oMd nddjiiun 
t-ompiund U]> ( ( I 1 hi sir i ihohr { i fnrtpnutid f \pu rd T»itb i 
following general formula 

it I i~ ^-lO in u Innfluli In ^-"SOm i -^"Sn i Vi^nnd m-^-m is b~ 

50. ) 

( ^ \ ( f mpfinnd \]iu ith j I ifovni c,<nojl (fimutj 

ni ! lu i loimul im i 10 im is 10 Itl i n m- 0 lOituJ p i 

( 1 iim Hu ink t. omp! 'sit lou ■K.t.oujinM to c 1 Jim 1 ni \huh i t mpound { 
tht fompnuf)! i np \ ( <npi( 0 In 12 <t^\)\ th in] h 1 f]i ^ntti 

cliim -> Iht. \\\\ i.on\ ilion i roidinj. 1 ! um t lu whi )i c mj fnd I 
thi. ((mpH)iid i np K ( npfc 0 Eo uhi fn ih ink In 1 

quantitv. 

( hnn { Hk njk wtpc luon Kti)din^ t* < hiffl { ni Un li i tunp und il 
ih( t.om}(Hnd ^) ou]j t o<fupi(s 0 S t<^ ^ vtf if,ht m tht mk \^h<^l< 
quantitv. 

( 1 > II ml' ( mp^ i ! i( n ^{ I( ut ^Ic i n hu 
\iU xoiu s. inin ujtnnd \wt i oiu! [ dxt i ^ ^( h iht < I I h I 
^(((ilin U <■ I iim 1 1 u d\n int [ i Ut^idiiu m f 1 nd pt t { ( i tut n (tot 
U((}dHK I) itij, m ink jtt icfotdin^ df^ui \shi(h lofm rind ( iwn-^ oui 



tho ream gj lull <^n ul Ihc diciplel adjusted lt\ Ihc uaigc of thvso mk 
whosp voiumc rd one- dr^tpior is ?, oO p'lcn j it iTsro^pccii \ ol y. 



DbTAlLED DHSCRiFTKlN 



LDotailed Doaoript.ion of th« Lnventionj 
[000 1 1 

^Fii^ld of ih^ lt)\p)it ionjThis invonlion rolates to lin^ it)l< j 1 i t\ u) hnt; 
ftiv 111 -d >'lti li tarries and records the ink cumposi tiun (on!\ hi-nccforih 
ink' <fnd it ^\[iich rt'cnncih' a high d^'finititm color piclurr and 
reliabi litv. 
[0002J 

i^Dofjf'riiit ion of the Prior AnjSith an ink j(m pj tnt(n-au ink tank is 
separai;.ed from t:he meaning which reduces the rail of a running costand 
waffle with a print hoad in nvcui ytarM ^'(^ording oquipmi-nt of tlu' type 

Ifii "<4)i(ii<tnh Jii ink tjnk T f\( ftani>o tbl^ t dc nod.^ruJ ■~h h pfndiirl 
IS already put m praclK'ai use i\\ part. 

J)00'Viio\\r'\f ibv m<d\i!'i^ J! iho rocofding ttiiupmoni if-t vbuh mi!''. <iu ink 
lank is cxclmnged lias shown that liic following proliloms m(i\ '>iou}, Tlmt 
isalthougb air naturai.iy oxi.sts in the nozzle or the ink passage at the 
time of exchange of an ink tankwhen filled up there with new inkthe 
fault, that air (bubble) will remain ai.i over a tank may occur, in the 
H'ik jpt recordin>^ nioHiod mnd( r^pocialK intu \ho diixuM foi r( of 
dropK I i<iinkUi(n of <.i pf<>stin> pul^oih, imbhii which i i and 
\tas>!Ktb m jni [it i p iHilu "t cau-in'i a ^< noUo .tl'siacK' in 
subseqnen v drop i e i f onm i i on. 

J)OOI b,\y [.^pmotiL <ii tht ht^h duiMls pi int head lor oulo) mk jtu 
rprordor.s progros.sndand il has boon [ For / high-dnrini t ion reoord 
ri-ndv as a d.-^Moe. [fo«'evordvnaffli cal SiBfECT thai ihe regurgitation <d' 

thf drcpirl ilhc Ktntr<' of ;i"r>0 psou [ Uok=;) ^maHn liian foim^'j ip 
sNjIiIv cnii.d nt P. iht^ Jtik i bif/h dofjuui >n uh ( j d 'w [u^h 
fu tin. nc^4 BH ( I >t lIl t<lijlnltt\ ihal toconliol on a hight r on 
tijutpm nl i^ d mnntli (j li -.iisiMi «'ithnnt not getting ink oioggeri and ink 
stas^nating in a nozzle suriace. 

"OOOo^Pven if ii. perfornus the funetional design which turned the device 
de«ign lo high definition i /at ion even if io mouv above Si B.lKTtn^its-' 
ahfnv SlIllK'i" is uii'^oivable at all nnj\ b^ de.Oi.nnu Ok m.iiot j J <,[ tnk 
only on ihe extensif-n wire from liie foifncr. in oid i In ^<iti^l> tht 
\ari<His cliaracterislics roqinred cd' the tuk Mdc lo ho u^cd m otdn t<> 
.^ul^e man\ ol the.^(> SiBJlXTii is n(>ce-=:sarv to peif\>im skfilfully 



(.oinhmU! t) 1 the ink (.omp wnt vhuh btai \uku HuKt) u 
Spt ( I i I ]] [ li t in i t ( ml unt j(Jti <i( mM\ nut imI i h i 
pu\(uti^ii h m hhn(h^l^ nl u ^? i it Mn } tiiKLii.ts)i --ohtui »hi<.h 
nuini Hi mi I ii E i h in olxdil povvoi lo tho 

)j 1 u int' lit 1 1 )itft uiijiic u tto vet impoilini 
1 00061 

Problem lo bo ■lOhfHi h\ Uu> invnilmn ThfM f ouw i thin cnioi uik j< t 

drill !<■ haid to pioduro obslarios ~ iii ifKoipoiaioH ni 
Ift-iminf? (if mi-oi uik ihrrpfoio Jt t- -vi ii>f I j ^( d ti) <j ti(i//k"> -snd iiii"> 
t U! p c ( I ll ! itt tntfon tn up]>\ \nl l it Ih ji t xiisn !< iho 
J ] liJu f( nil )l III! fnd t ii hUuid oi 5 fi[ \ u iciju 1 li! 
u ,,u) 1 Mou hw Lfji ti( tf)[c^ Ifiblf hqu)d } a 1 k > c tn bi 

f 01 mod hIso ni <-m !) (h pit t formitionand j} is hud 10 ^et U 
< 1 oggf dfind i«! in pi ) i imi, tho new ink vrhKh oiwhies hit^h definition 
record. I here is another purpose of this invention in providing the 
color ink let nroid method OAtUlent also in h liability vhih Uk \ntx 
abJ.e to iorm a h icli del. .i nn: ion color Dicvure. 
i 0007 I 

\jonns lii ^oKjop pi^bltm Iht. al r-nKniutncd putpo o J> ailinicd b\ 
the following this inventions. iSamelvat least one sort ot coaipounds in 
which this invention was chosen from water soluble dvewaterthe following 
compound !?roup Aand the compound group BAnd it: is a color ink jet record 
mcthfd «hub fontatu'^. at lorf'^.t om ■jort of conipfHind'* fho^cn irom the 
fo]l(«inq com]K und qi U} ( ^nd n^c tht ml' ^\hi !i j 50 m n Imu t.m 
)i in i If e tcDsi )innd ^ u ]( s tntfp<i o ol \i ) ii ui i thi ink 
iomptuul" f Uf \ \"1 ! tl) kn< t ( <•>] m\i ~ n-Uu 1 t th t s uiht. i ii 
tension-M. 3) 

\ 2 l t !j 1 lu ^] ( )1 nxtutplunvl ( Uu t t Viht ^joti t<n-^joij >1 \ 

^ rth\ion«' qlv<ol tnonoj sobiit vl oihoj: tadhosinn lensinn-J2 5) \~1 

!>n tin ioni-k'hcoi mt no- n-biii\l othoi (adhoMon tension-dJ i") \- 

■> ll ih it.t) 1 (, t 1 m !i ho\ [ clhoi t\dhositjn tonsufi~M 7' m no- \~ 

h !i Uulu) \ ] ] i olutO o\\i(t (adbf^ion ten 1 n 2 >) \ 

" 1 1 i Ih lai I 1 ll h I 1 f tlu I V idh( -^ioi) u n ! u il \ 

S hpj p JtiK^i 1 mot pi p i thfi 'Mht^Kii t n loi „! 0' \ ^5 

UK till !mh t\il'> u:iuiti)n Udh ion u n fon~„0 0) >1 i n vl I iul — 

in additionthe un:it ot adhesion force is dyne/ cm. 

OOOS Thf fthvlfiK oxjdc iddftion t^p< ^lufaco atiiu i^nit B 
„(lh Ku Md 1 j p I ii n)d( fihsluu t^ult t pc ibUiKOiiiti i jt' 

Hi n 1 m !i.ni} I ) ( i 1 iOfflp<.nnd ^t(ii|i I h ! i r Im th ! \h<. 
Kill Itnt k V i If iddili>nol In hu <i1( >hol 0009 Compound- ^uaip ( (-1 
]hi ffimpound f -^pttssid «ith <i (ol]u\un>, 4>u}trai foimula 



[t is k" 3-50. (k in a formula is 3-5()8) is 3-2dn is 3 -25and sHra is 6- 

50. ) 

C-2: The compound expressed with a following general forfflula 

('It is k~ 20-50 in a formuiam is .10~25n is 10~25it is i-)+ffl~20~50and p is 
2-5. ) 

.OOiO^ It is po,>il>io u--out.hns? tu ihis imrntionui bo bard m piodurf 
(ihstaoirs ij? !<■ tiico) pf^'t'it t^d m roaming of ink or ink then efoi i"> 
In! !l id 1h lahili/od u> ( no//], and Ui siippix ii k ti, Ji \vithm t 
(.(.>! t] in{ It! ]\(>i(l ! J r\ KHJ u( to Hi* io((.i(hn4 \(>\n >i ut n d 
thv [j<il fiftco ol a blot. <tf!^ .ci iu'- 1 edjiid ibt i 0{/nn^f Tat ion obat f .->t i ( 
is ^iiableStablf liquid pittK 1, win f)«^ foimod also in small droplet 
foimationand il is hfif i i it olog^^odand while boiut? able lo foini 

the new ink which enables high-definition recordand a high detinition 
color pic turotht' oolor ink jot ii'oord mt'ihod oxtv'lknt aHo in 
re ! labil i v.v can be provided, 
1001.1 i 

31ndo fu) ai i^Jog nnt ibi invent lunjXoMa do^fiobio ombudimonl io. 
tJientioned and this invention is explained still in detail. In 
presentation the ink of this invention ftater soluble dyewaterthe above- 
mentioned compound group A. At: least one sort of compounds selected from 
tbo above monlunud fompound groups B and at least onr «on of compound^ 
oho.>t n fiom i hn abo\(-m ntton* 1 o<^mpuund qioui> C ti o runtatnedanH iL i>. 
f hank t n 'od li' hein^; -it^ oi rm.) d^n^ md o! m f n o ion,"ionand Tt or 
le^i- ctuUpoK-t, id \K>t(i>.Uv in phs.jfoal ptopoi U 

"0012"fii) viitoiil explains from ihe main rharaoU'i i7ing portion of thto 
.invention. 

group A has high compatibility with watorand contain.-: this (•(■rapound 

6weight % or more ba.s the bitr[(~^H''0>.Ht (jcrv jou^-iif^-sp ( oD-e-spond ] n^ to color 
.recordiiigits \<ilntj]u\ t -- ]<>\k\{-^ \)S!<.o,tx lowaud it-- fl.isii point i.s 
also highand ii- c<<]<,i --ohiiihu i.. a[--o ^o.hL ilosuntrif thi-s< 
compounds ai < .«n1aHrd JlCH'.otghl V oi m.^nn'.htti ttMng p,ip>M as <i 
record.ing mod i U[«"--nio;^ i s nn ibo back Mdp of pappf hocom. - i i^titarkah 1 i^nd 
is not preforred, Ising ihe nocossity Tor the compound group A in this 
invention.siifficifjnt content is the 6 weight % or more 12 or less 
weight % of range preferab.lv, 

[001 3j Each fwifxiitid of the f>ompouud gi<ujp '\ a ■^u!--1atKM- whtth have an 
alkyi grou!> through the eiber bond ot the mo.lectJlar termtnaland 
viscosity bocomoi^ lowaiid has lixed h>dropholi ici tvand haf^ .lUrfaco 



KtPltx altihlv tfi'U^h ft ,1 Poj^flit M!t li <haKul<J lo a M ,i oit 
> n lahh^ ht> [ui.h ^| > < 1 o >ffK > i ^ <>! ink i h<- c 'tup n j ^ lU iil.tii Uii^ 
T<ibt -.1 n hni-iun ti dMnmh lut ! - iitut <u(ii nxv^t ui^ ti<' i h«' -imoJ 

In tb iKnititu V It ^} I ho ts nUHs nni lain >l ii h t.um|' nn<i ■ f du 
totitixiuni .;iout> \ vA.^ ^lii sUi aU>\i'. \loa >U! -'mcni sinuv-? numpnenllx thi^ 
HdhooitJti tenpjou of 5 vsct-onds alier I. %[jcn coin<4t'ling iho compouutl of 
0.5 «vi}/ht 'V. (rfif rrmnitidfr is walpr) of rniorK witich h<i\o addod \ari(UJs 
gK< ^! till, i <.<-it)!<nt!tns Hi,' compound group A in amal! qujunlio I'.f \ho 
]jHf)i'''t ''f t'* AM->f)! , ,'ind d } '=;rprnmonl on papri ii \ d 

>. uu>l 1 1 i u!)s „ \ho %tit,ibHilv in a shoi i urn,-' c\p!,^^f^ th ht^h UiiU!j;.'-o 
iKit It ]s a ni>L,,jl!\ > bi-^ u [ui>. \ii<.]dn!t, \u \hi ^ n.Mninu jK>r8on' ^ 
oE£. mr^5t>uuwHl f n ) bo ink of this un f»nt jotido^n t .ibU wu jou;> 
characteristics were acquired by using the substance in which the 
adhesion tension not more than ~20 dvne/cm is shown under this measuring 
condition. 

" 00 f "5 " 2. t hi^ c t hy l eiyo ux i de ftd^^^ 

I ■acot\ lfMK> i>hcui tfh '-stb^fjtH > n^(cl Iimo j> i ho oomjMiHud t(,i \Uurh 
lh( 1, 11,^ hIuoI 'M.m.uh fo(iiiv oiii ]i '{) m I uidiu ml 

(duphnc; id the tihviono oxido on <tn n\c)aK^"^ Spt t 1 1 ical i\ a^- a cumponfid 
m^jkf^tod^\M NoUan HO (3. a-raoi addition)SAHi \orian 465 (lO-raoi 
adduicin) {iho above \<i the Ni'spin rhcaiicai make)ASfXi[i Norian hH CH)~ 
mol addition) (Product made from Kawaken fine) etc. are mentioned, 5 
mol.l5 rnoLa 20-n)ol. additioneto. can give high perviousness. 
*>f'B~2. nn oth\1ono oxid^ pi op^ \<nc o\\A< oibvlrtio o^l(l," \^po (, Bi PJ K'O 
nfck l\pp> ^urrai-c-aci i\ > uetii Uh s, au tsn \\\\ ^ a H'ntnni 
\in fat t—acti'vo aif'nt, )[)> sub t ui' ni »Uiuh tbi [iwJuipbol'ic U\ di the 
)an!>o of f ha^ m i ofts; ill 1! t u 1 itjtj[)[^ i<>i iln' itjxcnnnn in Uu\-.c> 
J)Oir>„*-.Mi 3 Th(> f'ths iouf ovuio aa ii MOti (<{ higtuj alcuhc! thosoato 
knnyn as a nonjonir surfarp-ao luo agon), Tho sub.sianoo m which thn 
h^drophobirilv of ihc rangi* of 1-8 ha<5 jurnnp HIB is used suitabh I'c r 
this invent iwu in lih-r itik " a-; oppcMxi t-, a te>.;u1<i) paE> 'i b' (h(,u>^mq 
either of each compound of. B~.l ot a more thanB-2and B-'.l and us.niR it in 
(! 'S i<i l.tUui.'h} f iht^ t )t)j.',> ptef(},{bh 0 a !<> ^ (m, i.ht « m the ink 
!bi<- )|-)utit n {uu^ p, } \ ifUisU, I H5 It ^ht nn i, 

(KU(> ^ 1 aoh I. ( itipound ft the impound gnuip C ( ump.HJ!) ! onp C [la- (.(u 
opera I ion whtcfj gives; foam inhifiition naiurt and anlifuam to inka it hough 
ih( oompatibf i ilv with waior is not "^o [ligh. This f^^mpound efffftn'o 
whtn especially beini> u>tf( }ns;(-thef with iho oamj 'inn.l i;u>up \. It foi 
ihe ^;ubsiance of ihc com} ouih gu>tiji \ jmp'iMn^ Hi --ilui-iiil of th 
substance ol the comj^nHind j-ioup C iut<> !nk<ui,l dcmonst j at lU}. Iho fcxtn 
jn[iii)Uton oporatiun o(i\vti\ois, Ocneial stiucturo of tfjc compound 



of (M 



(KIT \I ! ult I th ^ul 11 {lif-pslont t,i^ 1 uti Eb^ ! i t^atinc 
i tb ^i)b tail tukiiin ol (-1 <-om{«attni in ih mid 11 t ^ m Icculc 
ivuiiij -^thiloiu L,!s*.ol siuK utn lUitli ihf v nmiiound b i n\td 
hydrophohici ty m an aqueous medium by taking such a structureit is 
ihought that the hydrophobic atom group (propvleno (?!.vco.[) of both sides 
lu-soi":; suHaco loiisinnand givo"? Toam inhibition naimo in iho suHarn in 
add It ion. 

OOfS V <i si 1 u It fM( ti foifnuir Ti^oni \^hich It ihiun 
ntliiutluu HI J m( l< nl st Hiiimt 1 ! 1 \fioikii m »n ul> i it *. i u 
do ( 1 dEh(\ iH i;( m the ^tato Ahcn omui'^ 1 } K at KiH dj pt t 1 n ■■is 
insti tl m ihe dtaifiri^p ■'-■'ilem modiumand wi M soixf .i- i 
hpt s ) f)!, ^nt '■\--,tp{n f\i though siuh a si hoono seuo*! dpio^mijUf. uui! i*- 
excellent m the function as a defoarams; agentit is lacking in lon^-tem 
'^tabjln\and -^uifdct tcij-^jon .■>v'i\o<^ ,k-> a low wihxo of K) nt Ions 
d^iH cnm 1 1 1 i •> iiai d t limit nUo t (in pit, I j dj 1 u Ic in i 1 1 ih Irlin^ 
]>fA n t f I m iii ( I! t 1 \» in Ji ! 11 h lii if m nl k ii ti t tx i tl 
lujmitla (f-U ■>ul>si<i!K ojn ihc lang. of 1 iO<ind a t«<ilo<. u]<i) «fiqh(HlB i 
liquefied oligomer ot the ran^e ot 400-5{)00a desirable compound is k~ S~ 
oOfii .IS 3~25and n is 3~2y and .is n+m===b~50. 
Too 191** Genera.l st.ructure of the compound of C -2 

!l conif out !l ! ih Mib^^uT-o ^--bu h ^nt unH !b( ilkO -^ilifffif^ 
dio] unit ni oft! f thn lii < < mp >iind ( ' t !b ilov(-m uttoiied n lai 
Jofmuld mif^ht ifnpHns, I m inbiiiUu>n niutfiifi I (-libi Mint } l~10 
and ^ m IcMiln \\fic,hl m I tqu Ji d oIi^trnM f Uk i it)t.( f liK) 
"OOOHiB 1- 20 ".Om i. lO 2~>n is 10 L>u ~0 lud pi 2 > 

ihrso cutiipounds ajp not now <sub'?ianrosai c biondod nn additno agnnt 
}(>! inl* as n piopxlono p^hrcl flhci ^\slom dofoamtni; agoniand aio usi-d 
it) ih I ill (li thi unuit! \i ilhii ( 1 fn { -2 i i iii ) d h ptiJcfibh 
Li td m hi 1 2 0 u-'it.dn , {> > i ivui^ht ihhou^li U thtiKi- \ ith 
f 1 I till infdiftm ixsioni'- \[ihfH].,b a <• f^u i c U' addituiu change \tth 
1 M(t ink fnodnim sv<5irmMt is added m the lant^e whuh compat Un i 1 1 v 
pe.rmi.ts. 

OOJ(!''lu the ink n( this invent lufitho compound h«.'lon^jni4 to ihosi 
fompound gfoop^ C ha-- uil.ut Kii'itv ahihtvind i('-sot)<, winning o{ tho 
ji i lit lif]R I t!u dfnpicT tuimalioi) siahk it-, loam inhiim^n 
(! i -limit ^ p t It hind itik i!^ totaiiofi Mm i the mpound i:j:oiip i. i 
ais^iUiuj. lh<nou^hb into i nkthe { lun ac in i t u tin cannot tedutv 1\k 
NUifato tension ot ink 1 1 ^( U i omai kah i sand ran mainiain tfu ■-mfat.e 



t(,-u^i<in of .^t'' <i FKt >' (i\ V <. w which i^- <->no ' J ihe ciHiilKiu-^ nl i] v nk 
of th.is invention. 

.(KL'LI. Iho (ul<u iji.Mi, 1 lu.oini ,(iat-U)l ^<<]<n) ihi^ t^ftH.^n i. 

«<5t01 .llublo i' j ih ,olof i dl ihf HA itT] U \-ViU\ .jIjUi 

(Ho \t th,i cis.t ^-stsicffl ink joi inkan t'i-'h! i t"! ' kmw i.s'K'i can ut^od 
for it. in the ink of this inventiondeKirabJe water soluble dye is 
iliusLVyipd I clow. ThoKO roious urr* the suli^tanco groups sfHtotod in 
(ij'ficr 'n is clearaiH the .sulnbiliiv hi the medium of i is stablest 
OKi'ej in iho color lofit Ihc t imr of rcrftrding on paper and to peiM'orm 
\val>'i p) iKil "oocl rc<-( td. ^liintftj-ih ihi' (<^i lowii v, color- nie 
nicutionctLs 'fi 1 t c;]1\ihi' Jtn<>ni!ou not Itmited io m.Io i <> 

v<a!() -~<->ji)i,], j^rnups in aft 1 1 hi«t i at kih color mas be a rt spec li \ c i v troc 
^^t<)!(^tlk.ll f E)( m.Mal fiai t ammonium saitaud organic amine salt, 
[W2'l_^\h.';ci^i.i (i) 

[0023 J Magenta dye (2) 

[0024] Magenta dye (3) 



[0025] Magenta dye (4) 



[0026 J Yellow dye (J) 
[0027] Yellow dye (2) 
[0028] Yellow dye (3) 



[0029] Yellow dye (4) 



[0030] Cyan dye (1) 



[0031] Cyan dye (2) 



[0032jCyBtt dye (3) 
Triphenylmethane series ABL-9 



[0033] Black dye (0 

[0034] Black dye (2) 

[003Bj Black dye (3) 

[0036] Black dye (4.) 



[0037] Black dye (5) 



Although the above-flientioned color i.s a compound with the fitness of .ink 
for ink jet recording! t is needless to say that a suitable color can be 
UKed out of water soluble dyesuch as acid dye and a direct coloralso 
excepi thesechoossing. The amount of these water soluble dye used is a 
quant itv which occupies about 0.5 to 5.0 weight % in the ink whole 
quantitv, 

[0038] 5. Explain the i. J.qu.id medium ot inkn ext the liquid medium oi ink. 
ih( ! jauid mt dium <il iht ink i.in<-^ joventit^n watoi .iltJit-u^'ii it 
mav be i ndependon i i t is desirable when adding the high vvaier misoibil ity 
Milvoru of mnistness in water considers it n>- iflore I'oliable ink. 
SpeMflc<01\ HhJeu> .^Jvooln d ! etb\ [<->n<^ m m h n el le i ent 
giv('((!1{ jpu p lent ' «0>;;1\( ej~inl2l InU ,'U)ef t i<j I 1 Lb IjevineMiuM and 25- 
potuaneti J<.n2 ! ut at). «!t « 0 1 ! hm-inod u.l 11 I'U f jti. d t el [>im«*On 1 
■^ullevid.nlj.ueMi.^ .ihoimU] u et tn mctHuihl el iiei Pu-in I ene ,^h.eia 
bulxK'ue £^lvc<.>Uhf> poI\t't!ivici)e plvooi 300th K>d i, u 1 voolX-raothv 
PV rro 1 1 dnneli -p\ r rn i i donegaBima-bu t > ro 1 ac tune 1 3 - d i mc tli v 1 -2 - 
imi ih/o [ i di nonesu 1 t'o ! ;uk> i rimt T hv [d i pi opauel r i met h^ \ o 1 ot hdueiienpotir, ! 
HseeJule. [ene ,sh.'- ! m<Uf.meOnl m ho? D !e 1 ene ! uneUu i 

elheiefh> ], lie ^Ixcnl motiui ^. pt <n>. i el hei S i In i . ue gl'e.J mcuniihl 
eiher diei-h\ 1 ene gl\i-nl niouotnethvt olhf^rdtcihvlene k^^coI mou'-ethvl 
et[iertrietb\ [one ghcni monompthvi eihert rteiiiylene glycol mohoethvi 



tUjuplop luK a!\({i[ mont. ffu lit* ! tthunipui) 1 fu 1 I muDcsmoUn I 
(rfir)s(KVi b( [(\ h\di nMotu <jfu be i lis n Ih ! 

itu uurTi ft t htft t ]-)->iU^(i Ihii) lU- 1 1( liudul t ■)! 

m nl] n i \ I i th« w it t iublf scinK [ nt il i n I n i i 

u c 3 1 Tt 1 { U) t ^1 ui t 1 (. I * % ii.il t t ti -^n }x f Will- 1 iuO VI,] hi 

section. 

00 h I ^ ^hi ink <. 1 pil u-j^ujsut this unont ion «i iu^t inj, to 
b<iMt.Jt\ Ijnm nouUaiiL is moio pinjouod liom a Movtpoini of Lho 
sl-ihilit of ink linn fiom the chaj- -it tei of ihe wain soluhlo d\f in ht 

used. AS a pH adjuster for 

ll) i! p ] f K tl [ \ } ih it r [ irriit) (hMh [ imint n u \}i lii 1 ttiiifu v m( H\ h lh iiic i 

^muK s t th\ Idif Ih t) [mnn... jmi no J me ths i pit c p tno] J c ihO 2 m\u i •> 

piopaiK'diol2 (2 imni ( lii h (il -^l^smuKM} jsCh^diowmolhs U 

imiuompthdnoamtnoni )<) in<{)}f.inic hasp- such a* i 

t,lv(\ i».,!\tinohistidinc{-h'5inc{-nrgin}ncpipii idincmoi phohne^^nd si revv 

bc^n h\djc<\oth\l moa, bd<.t -^mh as -.uthuffl h\dH)Vidoa piitas^ium 

ll it It mi hlhuimhvh i 1< u t mnUfotud M J j1 < t( ibl t it 

ill i\\ i iM 1 n ( i If.!- i i I uf h f 1 1 I l[ \] ■> n. Ilk ( 

[ 1^0 ( ->pt \\\h iii rid(} u i<.quu the pi ^ci\aiuin Lai U 1 1 v of lnk^^ld 

the jetting stabiiit:v ot the ink on an ink- jet recording devicealcohoi 

■mine is preferred. 

r0040l 7. Explain preparation of mk nexl p.reparal-.ion of the ink of this 
in futmn Thp ink of thf-, imentiou is pjopared b\ H IS d\ne cmitidi^ 
foi fi mott ! fK ( tt! r t u) I tf u nsK in 0) if (tnp-)i c I 
M (.( sit lu } ! 1 I ill pi pii lb i\ 1)1 Hi u ' in lilt 
dcquiu Ih f } it 1 ii |f }<,iti ihc Inut. 1 en il m iht c ( mpound 
/j <- up b i I I ! [)! {\u it.! I ) 1 m i it) I Ik nS i iiu ( [j s n 

Jj-cm t[j( Hip ut)( I'f'' \ rt^" i b( l)|i.fidtd tn i ot if u i|,ht o of tht 
ianso u iwjhr ^ ut moio fn the tango oi tho maiPinJ c ompn^^j rioti of 
H)k^nd thi Mn^o of phs ual piopo tif>fpi jni Uv must bo pjxiu to the 
U -nitiUi ii I pi p i is 1 iiit.<- tnd it mil t < pi [ox ((miinitj u \lth ut-di 
th ihIn t tf)i nn t)U 11 J tt I uiiibh Jti in Jtik j( 1 u ) iui^ 

1 t i\ tii i 1 j mfh) i i rhil It j-> not no<c-wuil\ tiniittd to 
ini [ in ( ) i i tjj It 1 ti to oiIk'i mono toloi uik jot {o<-oidnig 
metfiods and other record nietliods. 

00 t L 8 Lxpl ai li a t oj v'l ink jt t r oc <.nd uy th \t tht to lot ml \f i 
jcfoid mrtliod of iliT- juxnitfon lIu ink (( thj ^ muntun !<• do>if'n<>d 
l!i< bi, t t i II) tt i fT) jt)d npt, bi Hi d*. t im I H fi c f i nsl t i pntit i 
Tli 1 utid im lit 1 ] ( ( mp ^ j f it )i i1 lu li i i o U j iftk \i i pt j tit ( j ] n 1 h trtiil t ! 
no//lt, u u ! Imp lu 1 1 piox id <i ( ih the pu /Of itt n i eitmujl t ih 
h( jui tlcttutitMou tlian no//[c dtnsu^ l^(>dpi idot \h i u^ld i<- 



t.Mint}m(.nt 'Uh' h uctd ;\b<t > the dii(|)!et \' htmc !0 - „U}ii ih''^" 
! j f l« j ind fh ^loi i.i ii^ii^io li Mii Ipi UiH> pt^i m h) \U)> n ink i 
0^ ft ju- 1 ^tii t is MiMc^M. a\ ,0 jui tho t« f oiditsi? ofjuipmnil of Hu I po h>t 
which onh,' an ink tank can be exchanged. 

i 0042 i 

'\U)iKiUK examplf'lNcxtdi) cmbodimrul and d comptsidino Odmpic aio guen 
and this invention is o^plamod suM moro ronoioUHs. Tho pai t m an 
ombodjmcui and <s rumparaino oxi^nxf ^ '\> i<: a vveif.ht \cUi n o ) I ik 
as there is no notice especia I ) v. 

\mmnnfum sail thici-iop mh\ < ompouti u} offlbodim-'nt i tud hHck dvc 

U) lf>n <<>M (lioi <.} <ni\l,>fK o^Kti^ laanj.m (.t liPii vl iU ho!) 

TompfHjnd ( i 1 <.<.ip\ (n m-ibk- iltiir nioloditaf iojs^IjI 1 Ho 
L about jH.LB-7. 3 (calculated value)) 

Iho 30'-o isoptopvi alcohol solution of a liquet ud cfimpound 



- 1 copy of ethylf.Mie glycol teivcopy a.nd iri s {hydroxymethyl) 
aminomethaiiG (pH adjuster) and water 72 copies [0043] Agitation mixing was 
improved the above-mentioned formulait filtered under pressure with a 
0. 2-raicrometer membrane fiiterand pH 8. Ssurface tension 42.0 dyne/cmand 
black ink (>E1~IB of this exampie with a viscosity of 2.2 ops were 
obtained. Each ink of cyanogen (GEl-lC) magenta (GEl-lM)and yellow (GEl- 
lY) was sifHllarly produced except having replaced the color with the 
following by Ihe above-mentioned formula. 
[0044] 



l004v5J ammonium salt 2. 8- copy and compound A K ol cmhndjjmnt 2 .^nd c*, an 

dye (2) Bight copy (dipropyleneglycol. monopropyl ether) 

- Compound £~l 4 copy (n+m~30k~ 25the molecular weight 2850 

[ about ]H[.B~7. 7 (calculated value)) 

The 50% ethyl alcohol solution of ******** 



~ 1 >.uii^ o[ du lh\ iont -!4[\col H-rop\ and ammouuim .uli tie 'p}j adjii (.« t » 

and vvalcj 71.2 lopies JK)}ri] \g] iduon mixiUM iui.s improved the abuvc 

mi->ntionfd {ormuLiit filtered undo pi os^ure «jt[) a 0,2 tnicrometoi 

m 'nthi at ii hound p!l M r>snH.Kt i«'n^ ion 'Mt 0 d\ii<-> fmind < yan coloJ ink 

f.l I 2( I I tilt t^<lmp^^ >v i ih a \, 1 (!<■ t K cd J, o < } ^^ m t ubiaintd. 

M.L. hia iU !~2\lUf no« U,n -2\) and .<ioh bj a, k (Wi-ilP ink acre 

.Nimilarh pi oduced cvept h.n ma u>placed tfic coloi with the loi lowing 



by the above-mentioned fomula. 



JXM7„ Inimon! urn \jlt L.H-. i.p. mu\ rotnjxumii-A"? <! fnijbuditn^'nt 3 mh\ 
i)vtc«'^!ti I U' '^ix Colli-'-- (int'ihvlciu" j^lvcol n~but.\l .'ilici) 
- The fompoLind C~2 Four t-opios (n+m~LiOp- ;lk~ L'OSOi \1H TANORl i'oiuiion of 
molecular \?eight about 2500 compomuj) 



vatoj 72 2 (op!( IHM^" \L'na1 uni tiiixiim im[i(At>d ihi li^ove 
moDLJoiud fofmubnt f i t U i od \m<k\ pfc^^iuo wiih ^ 0 2 mfouwiPi 
niprabranf fjiiorand pH 9. Osin fafp tens; ion '10.0 djne'cmaud nmgonia coloi 
ink G(iI™3M of this exafflple with a viscossitv of 2. I cps were obtained. 
Each ink of black (GEl~3B)cvanos;en iGEi-3C)and vellow (GBi-SY) was 
Similarly produced except having replaced a color with the following bv 
the above-men tioned formula. 



,0019"<\ramoniura sail 2. 8-cttp\ compound- \- J {b'\b{ \oi ian Kj5) I T.-copvand 

the compound C~2 of embodiment 4 and ye N ow dye (2) ^rve cop ies 
(n+m-lOp" 3k~ 3020''o 'lANORl solurioii of molernlai weiqht about 1500 
compound) 



1 t t i nn i 1 I <M it ih I I I 1 I ! i 

I t [ 1 I! i i Ul I ) t)(l t { t I U ] \ 1 1 1 j( t 

tni \ nif t w i thi iho\ t mt ui t nt. d f ( j mu j ti t [ i h i 1 u i i i 

pif^--uu ftJth a 0 2 mxiomptoi mcmbt'^no filtoiand pif ^ isurl^co (ousmn 

0 d nc m^wd \ollnv (.oloi jnk Wl-IN of thi^ o\<m] le v iih i vi in ity 
f CP \ J cbt u { ( 1 h ml ( I bh 1 (II ib)maj?enta {(A \~\\\} nd 

1 n (. [ [ J i mil tl n due i ii h \ uig epltffda <olo} 
with ihe toi lowing bv the above-mentioned formula. 



"OOorAfflmonium s<ilt LI. 8~f*npv t nd (Compound -A- y uf emboditik'ivt .1 a nd black 
dve (2) leu oopie^ (d J pi opy It nogi^c^^ ! mouoprop\ 1 etheO 

f (imp aiu 1 P XsMi copies <an otJi) !eno o\ide piop> feno o\ide ethylene 
'.^1 !< up (birtROM KM i>])e} surface dciive agniifibB-8moiocnlar weight 
2500 I about j) 

Compound C 1 1 cup\ (n+m-301^.- 2oifie ttio 1 ec it [ <• r unglil 2SoO 



[ about ]HLB=^7. 7 (calculated value)) 

The 50% ethyl alcohol solution of ******** 



~ (.5.3 (''ipy of dii:!thylonf.i~glycol five-copygiycerin ten-cojiyand lithium 
hydroxide (pH adjuster) and ivater 72.2 copies [0052] Agitation mixing was 
improved the above-mentioned formuiait fiitered under pressure with a 
0. 2~nvi.crometcr mojmbrane flH-erand black ink GEI-dB of wi ih pH 9.5 
surface tension of 38.0 dynes/cm and a viscosity of 3.0 ops this example 
was ohioini'd liaoh ink of a cyan color (GBI-5C)magenta (GEI-oM)and 
yellow (CKI -nV,} >v;.is siniihirly produced except having replaced the color 
with the following by the above-mentioned -formula. 



r0U53lComparative example ink SFI-IB which improved perviousness with 
tht uiifue-utuf a^tni n( ni onf^m it .>>."c omp ir at yyt t xamp i i { of mu ! ^ 

was prepared. 

i t h i !i ! 1 1 N 1 1 Mh i ( P inddind nonvl 

phrni) kl blnk d U> On t. 'HI I'-HK mnopuk mikei 
~ 1 copy ol: urea 7. o-copvdiethv'lene-giv'coi 12. 5-copvand 
ti i>- (h\du ^^m^' th\ j) immomethane (pH adju -.K r) and « Uci ^gitUion 
mixing IS improved 75 copies of substances of theselt filtered under 
pifs^ntt ttJth t 0 2 mifrometfr membian* filtfrind pH 8 O^m \ iff Un un 
)0 0 1 n<, emit 1 M tnl '-U-IP if ih ^ impii ill c (Nimph 1 wUh ^ 

i (< Ml )f . p w ! )bLUU { 

OU I I m It i\ I iffit 1 ink siOi i~J> ttbuh dddtd tht U u < nt uu 
d( i !Mi I t I i 1 J K >(nmpjiain< txampif foimuiaand plmntd 

foam iDh.ib.t 1, ion was p.repared, 

- ithxhn oxide alditjon of immonnjm sail Uuee tops andanl nonvl 
]bHinl oi bl^ck d\i 0> Oni copy (ill B-iOSannopuko m-ike) 

ipf< i pt l\m f I 1 top t I nu t " l t (, p\ (Ik th\ 1 u c 1 
1^ P ui! iji ih\(') vm tb \ imuif tn< ( h it>( (pi! id ju I i> dj 1 ihconr 
iioluii th\lni \ih id f( tt«tn^ nt it) 1 i1 1 " ipjt ({ 
ub i m if ih (. lu lit j it m L fii s t ! 1 ss, i i it 1 i ( j li nn tittii a> 
lOU rpmit fiUercLid under pressure wi th a 0, 2~mii:romeier memhrane 
filterand pH 8. Osurface tension 26,5 dyne/cmand black ink S!'l)Fl"'2B of 
the comparative example 2 with a viscosity of 2.6 ops were obtained. 
This ink is a solution which is in the state where the defoatning agent 
was eninlsified and lacks in a transparent feeling a Little. 
i00r>:5jln black ink (Jlil-IB of coM>M.^..U..V.S....?.MAUPJ..£..'^^^^^^ icoffli>ound- 
A~-9 (1 mol of ethylene oxide addition of benzyl alcohol) is reduced from 



t(,u <ipi*. i t m inc. it) Kidbluk ink {-^l 1~ !> } Iht, < m\ a Uivt, 

^ mii[ t"- tnjti d mr 1 I h likf imbndttii til i pi h \ uti. d 
th (h Ih ] tt i.h fl llH \is"oML '4 ihi > uik 1 n 0 i m in 

z, cr3s and surtace lonsion. 

(K' >( [iiiiUtitt 'Xfiffitikil ion, ]it >ith 3uk o[ I mlti il Hflotus i~) md thi^ 
r otTif di < I n e ox<implcs^ L~312S no?/ IP's I ho hjlioiunq p\amjndUon^ ttoi t. done 
w-M-i^ ijo//ip dousU^ T^Odpiho} j/(tnta! ^fannint? dud Iho vfflKril ^ciumng 
pjint dcuMt <■)} 7 '0 ipnih (hi\( {j.equen(..\ of 8 kll/.t.hc mi! piodurtinn 
hniihlp !0t ^\ ■>t jijintiit ilnl hd-^ liii^ i fi<)} at U i isi u )\ j } dtophn 
\i mo i(t})l ii ti i) i \o( i\( ii\ iitnp^\ c]i\v cO|-i\ jnpci if i^uHt pt]-')). 
[111' i\u '(> <. il i( ii (\io\ilin vohunc \ui s iiuvisiitcil wjifi I lu »({inpnkiii 
«hi(k ( rm motjitfn \\n <a Uu \ mo of rfic ro(>ui gi i<tl ton 1 1 um tho 

iio/C/cIr of t ogurt^i tat ion ohai arlpn'st ir droplet formation droplet 
(volume). 

(Valuation basis) 

A: Ihe mam droplet of; iOp! is breathing out about. 
Droplet smai ier- than B;2 iOpl. is breathing out. 

( li j 11 [)( rome diopiet but hloallnn^ oui with thf *titc of a 
1 .iqu !.d column. 

i). it IS divided m much small droplets and is breathing out. 
iuOdmw Ail the ink of the ink tank of one ink-tank-replaceaient 
examination is exhausledload with the new ink tank of the same coLordraw 
m from tho noxzle side with a recovery purapand pertorm operation whioh 
filK up ^ bt 1 xMlh HP'S ink SiJb<=!equcnt i vsolid piinuncj followrd until 
It exhausted the ink was performed. 
(Valuation basis) 

\ ll lnish(o ptnUtfK n f i j ji iN f ti imd uumhet ol sheets. 
B \iE[KUf,h thi uik piKf h ippi d mi tfu \\ n w able lo retmu to 
the normal state by restoring operation. 

( [he jnk piece oit..n happened and pump surkmg cipetation %a peilnrmed 
fi pi fit i ilih(.Li [t min\ tine bubbl in f <■ 1 1 o n b\ the ink chatiiber 
in ! t ft I -"b ( } ' at JOiJliK rt i"- n i tm t 1 i hratei 
]! Til tnl pit h ipi nu dpi uu UK d s il til \ aitd pntitms? 

>nt nut i1 J >n ft I fi>( II til n u i fit u i t tut ptitii n ifter 
Inn Ih c\ pcsl ia<. i( (h cisiin)niinn\ lubbU i tne lu i h ]ui nk room 
\unt M uiand ditn<i|,e to a heatti was aKo setn 

OO^S it utoidfd on ihf uguiat puxT \^huh df^tribcd ihovc \\( 
|iin1 [tin 11 11). and the le-^t paliem %buh iDotied the mono 

( I i pti I mi it 111 t imf 1-- oamintd 
tVaiuation i^asis) 

\ [t 1 dn whin di'-c hai d itom tiii piinttr 



h Di f! f i! 1 { ) uMh juf. d! Jur J 
( Oj fi t t I i } L i Ih Jilt- U (hii i 

I } 1 1 t 1 ! 1 I i b I \ h 1 I r i h f 

It It 11 1 { I }u 1 u I u 1 t n I 

ml \ In i Ml pi ]) \ I fti to oh I ! w dmd ih i a )t l! t i ! t s 
.inyesLigated. 
(Va!.Lfat.ion basis) 

A; V jsualiylhere is no boundary blot, between colors. 

B \he b(H)Ki^}\ blot fws (cimiod i iitflo bft^-oon } \ell(s foloit <-Hd 

black. 

t n h 1 } f tn tost iul 1 I ! In f t I i i i u 

}i u\ftin hu l)lni t \ iniDnt u n f t rtir ink ol ifompifdi t l^JtnpU^."nl 
color ink of fifflboditnent 1 was us:ed for color ink other than black. 
OObO [Udluauon lo^uitj Tho f\-i!uation lesull of cAch ittm of t!u 
above-aientioned prmtins; examination is shown in lable 2. 
labh 2 Ualuatum usult of Imbndimtnt'^ ! > aud tomjaiatnt Oi.mpit 
1-3 

1 0061 1 

lEitect ol the Invention] As explained aboveaccordins; to this 
nncntionau haid to ptodutc ob^-tdt Ics'suth < intoipt^jatiiK 1 <-imin f 
M\ (I tttoidmq ink vnlhin iffotding < quipmriit Iht i < fr le tk siabit 
■lUprlv i no /jo pn-,,iblHn oulf r to rfdju^t tbf p( rv jou<.nf <• to 
the 1 I df tn f tm ol 1 il id ihr b ] )t r ■) bl 1 ! ■) [ ibJc i t }f-)im 
t n In ! d ) f 1 1 j n t il <; u ii } 1 t i u ni t t 11 t! 
K ui I ti n c [ ) H t 1 I u if m ]]\ ft! i i U i n (, I t.<-d -t i J 
i (n f [ h h ] j 1 1 1 j t j 1 J[f t i 11 In n U 1 \ n k 
\Uiuhi(f H !idih( imii.< qiu] n ind nlMbilu f hi^l \ TumLf 
(( !oj nk jpt ofjuipmonund this n k i-^ ptoxidod \h taking iho 
ump-) it on nf tho ink of ih\<- inxontionan inoxponsuo tend puiuto 

I if ti t 1 nt iii 1 ilKcind u 1 utJui t li lu pJ<-'dof 
dis?.t i.a I p.rin i.niK techno I oev. 

0 ' i ii ll ik I till liuuiiun f > I i fii ! I t U iu. 
It h } ! } 1 m t f i i K iti^ I J j( ! ! W nl J J (} I 

j h 1 t D I 1 b 1 I il 1 1 f t d ] i (. 11) ! po j 1 itK d \nd i ! h( n 1 
recoids on H^uUn \<p(i frum fthich uguiHiifUon duiwhHit\ i-- 

1 quii f d( ^ttif "-i I Is. UK time ^h( M \ud tht pu nut ivhuh hi-^ 
u 1 I in 1 1 1 il \tnO m<\ in s\hi< h 1 i fil n m i 

1 iJ 1 1 ] u I Pi (d \sh,u n i ^ W i]- li i 1 ht 
i \ut ol ih t pc }ni vthi<h nh u \nV i uk is h n t IkUtc ilK t 
o{ liMinK up x^ith Uik ctn tnU fhcu it littic nu ot pt.)i f uon ol da 



and foaming out of inkand ] to an ink passage is acquired also at the 
titno of ** ink tank repiacesient. 



WRITTEN AMENDMENT 



[Written 

Amendnieni.j 

i Aroendmefvl i] 

L llo (V. lime n t to b e Amen do d j i.)e s c r i p 1 1 o n 

Litem(s.) to bo AmendedJ^hoie sentence 

[Method of Amondmentj Change 

i" Proposed Amendaient] 

i" Document Namel Description 

'fitlr \hc lti\piiltor! [uk find a color ink jot fv'-'nd nuihod u^^l„' it 

ICimmis)] 

jMnim l„ln\\ v,'hjch <a Icosi one «ort of compoundvs s-piocU(l (I'lm imi.m 
soluble dyewaterthe following compound group Aand the compound grou]> b 
and at Ica^t one son of compounds cho'sen frt^m the rt;HoiHi)g unTipouud 
group C are coritainedarid is 30 or more d^'ne/ctu of surface tensiofumd 5 
or le.sK contipoise of viacoKi ty. 
!he compound group A : 
A-1,: lithvJene kIvcoI rnotio" n-butvl ether 
A-siJ: ivthvJene glvcol fffonophenv I ether 
A-3: EthYlene s^lvcol monoi sobutvl ether 
A l: liHihyUnc f/lyt^ol mono n [juiyj orfier 
A~5: l)iei;hviene-j?lvcoi monohexyl ether 
A-f<: Dicih\ lcne-j>hcnl monnisobutvi other 
A- 7; IrieLhvlene s;l.vco[ n-hutyl ether 
\ S n!pi<'i>\ [MU^i'i\i ..1 nn^iiopropy 1 olhor 
\ U \n . th\ Into im a, nidj t lou of br n/O al^Hn! 
Ihe compound group B - 

[i-r \!i olhvhui' >)\uit >tddfLj(H] upe .>u! tace-arl M e nr.itu of <nt 
acetyl one )?.l,vcol 

B 2: An othvteno ovuie prf>pyhno dxidi eiiiyieno oxitie tvpo (PAKfRO in'ck 

ly pe) sur f ace -ac !.. i ve ageni 

B~3: An othviotip oKuie addition of higher aicohoi 
rhe compound s;roup C '• 

CI'' \ compoutui expi essed aith a following geaeral. formiila 



(k in a formula is 3~t>0itt is 3~25n is 3~2band n*m is 6-50. ) 
C~2' A compound expressed with a following general formula 



(ll is k- 20 .iO in a formuiam is I0~25n is 10~2oii is n+m-20~50and p i^s 

,rKtim S ]U' ink ot.tmp> <si t K)U <-i<'0(>t d ihp; to i Ltim 1 iti winrh . «.>'mp<>ti il ><{ 

thv f ontpdutu] i-,j->'U|.> \ (>. (^upic\s () to 12 Wright in th( ink fthoto qu.^niuv, 

i^Cliiim Fho ihk < nnLi'(><- i 1 int) affording to oiaiffl 1 in whioh a compound of 

tho rom)-)(iun(i gj'f'np ii o-'Tupiof! 0.1^ to 3.0 woighl \ in iho ink whoio 
quantity. 

"I'hnm llThe ink ("omposiiion according to claim 1 in wbirh a compuund oT 

the corapoimd R'.roiip C occupies 0,5 to 5 weigfit. Jo in the ink whole 

Claun 3Vihe ink according to claim L in which >\<unf ^soluble d^ 
occupies 0.5 to 5.0 weight % in the ink whole quantity. 
iClaim 6llbe mk according to claim I containing a water soluble organic 
solvent, 

[Cla.iffl 7l Ihe .ink according to claim 1 whose water solublo dye i.s magenta 
dve. 

[claim 8jlhe ink accord ini? to clann I whose water soluble dye is yellow 

( IrUfri <r ihe ink dcfojding to olatm i ttltose water .soluble dye is cyan 

dye, 

J'^Liim lO^Tho ink arcotdmg to clam I whoso mtev solublo dyo is black 
dve. 

( 1 Jim iTln <i < o\ i \n\ \ ) ( < oui mf-'thod whifh null'- ihts.' uik ait Juk 
dioplfl M\h in ml t I t«i thod} <• pot I no! yand port oi ms >.Kii i.turdjng liy 
fht s( ml dt p[ t u^nK ni 4» til isol iowf vaiiogcnand o<i( h hiacl^ n>l<n mkX 
to] ) int- u! J ^1 d m } h >d>vhoi pfii ink of each above -mont ionod coior is 
I ho ink K(-Ouhiiu Lo V 1 nm 1 

"cir^jm 12''^he^c ink i.s iiiade mio an ink droploi adjifS!tod with an inkjot 
nif>lhod b-" fango \sho<-t \o[um( poi dfop 3 nO picd ! iToKsro^iptct ivoi v 
u mj nil (][ f if), it'f lund t a( b bi.K-k mini ink\ oolui ink u i 
) toiil mtlh 1 I h )) u t < 1 i '( i b\ ink i t rfci abt^\e montiontd - - f ■>! be mu- 
ll) mi it{{'t<iin<i I' <ia(m I in a c \<n (uk j^t rc{'>t<i meUutd «hich 
p(iloim«; (ulur uvuidina b\ ihe«^e ink droplet.^. 



i Detailed Description of the invention! 
1 iM) 1 1 

lull 1 Eb. [n\UiniU ihi> in\cfUiuU id its I Eb. ! uk rt 
K> 1 i nn th id vUn< h (inn and fo^oids iIk^ mk m|> Ui n I ol 
iiinic (. i rih ink> tnil ii \^h!ch tunncilc t hi rh del mi i um < oiot ji mu 
and rel .\abi ! i tv. 
100021 

i Dessert pi. I on of the Prior Artiftith an ink- jet prinieratt ink tank is 
spp.Hatfd { rom fho mfnning which TPrfuoes ihc fail of n lunmng oopiand 
At-ii> lUili ( pnni li id ttt ! 'fcnt mmj -srecouhng Ci^inpinont oi tho t\po 
lui hiitt uui in itik I inl i f> hauji^ab 1 e i^, dtsJH'fUnd x.>uo[) a produr I 
!^ <jh>rui. pui in pujctuMl U'^f> fn pdf t 

JHK)<J^ifowe\oi making U tho fpooidmj. iN^nijm nf fot sUit.h uhl nn ink 
tank IS exohanppd h^*: "^fnwn that tho fol i<>v j uj.' ju<'ib](m'- m-,-. ocfiu. lhai 
isalih'iu^h AU n<itu)a!h f^xisiUs tn the nn7/io oi tho juk passago nt tho 
timo of <^<ohan4?( of ,m luk tankwhf>n fiiU'd up ifu're wiifi iwf- mkUiP 
lauh t!,<ji iti (lathbiii unwin lil u\ n ^ ( ink m n k hi )ej the 

ink Ht t idinL m thndmul t \( iill inln Ehc iitMtL i<n < of 
(lirph t l(f!inlfon ul t p)is^nie puhctho [lubblo vvhuh f J \t s antj 
sUit-nit^ Ml ml' ha'=; a po^^ibiiu-v of caUMng a s!oi inn's obMai'le in 
subsequent drop !.et format ion. 

[0004. ! Dove foptnent of the high -density print head for co.lor ink jet 
lofojdfrs pi ogrf'*^ sodand ft ba^ botn I lor ' high dofnnUon t orord 
load^ a' A dtxun HkVVs'Hid n<imui) MBHC! !h<tl iho ) c,ni s^j f <n K>n ol 
tho duplet Ub f m^i t 1 pK o iii j i mAlu ibm Inxmn i 
-tabh (dined ul t i!) ml f^r bi"h-tli J inituiij u c old v uh hi i,b 
j j ( que t)( ^ si P 111 i ibiltr Ihctt i<)(ontM[ on a highoi ]>.\r\ ou 

oqtifpmtiii !<■ doftunl i h^^ <ttf^on \Mlhout not got U)i^; ink riot,t>od <jnd ink 
stagnating in a nozzle surface, 

J)00oJ\cn if J I poi forms iho funoiionai doM^n vihirh turned tho dcviro 
d ^t^n t(i dot mi ll<-'n~i/al l<ni o\on if to m.m\ ib o ^IHlff Imanv 

lb ( ^^J^^T i*- un->oUabio <ii a!i only b\ dcM^nm^ ili( niiEcti.il it ink 
ml on I n joii sito fidni tho fofmoi tn t dt i i-j itj J Iho 

^ IT H ii<- < h 11 ii li t t( Kiinui'doj tb,> ink >iii'1<il( tt < d u of do lo 
solve mnny of i[i>'--o ^^IBJlA Ti I is nooo;>.sari to pfffoim '-ktlftu!l\ 
combination of the ink component which bears various functions. 
Spocif ical h'Ciolof I ion and <'ombinal i<Hi of many matorials;^uoh as 
prevo.i.)t. ion ft on, blinding r>f ink (ovaporiU ion rodurtion)a soh'onr which 
maintaii.is ink to Ir, po\ i Koosi t ya soivoiit wfiioh has soivom powor to iiie 
color in inkand foam suppressorare very important. 
[0006] 



li.t[<lcm i<t !h oht.l bv the uiven n on" !hou 1 "i ! i San a ooIm ink ki 
i c >i lot n i h it t! f 1 p' ' "S"'' 1 .»< U ^ I i 1 ' j ti( 'j {1 >kh I d 1 ti 
l<-i3mum itk(i — Ihoulffc il is 'tabili,-^.! tu a in h att»i ibi 
impo-, <4 thi> litunii'-n can supple mk to n [h<^ ptnn<n m ■> > the 
!COu)Jiin> torm f t ink ami the Italanoo nj a bloi <tic .idjiModLlu 
regui gi iHtion t [)<jractori.slic ks .slablohtabio iiquid pailicic;? Ovtu he 
formed also in sma.i i droplet forma tronand i t. is hard to pet it 
( [ ^.^idjtil n nt t'f uditi-' Iho new ink vvhi>--h onaM«'^ hfjs Lltnfiion 
) t'-i},] 111 1 ^ J <ni tttc) pnt)i<vs<> (>{ Ihjs i)Ui->nti(>n isi pu^i hiu: thf 
<nl i mk jt'i ioct>rtl methoJ oxoclionl also in roliahihix while bomi; 
able to form a high definition color picture. 
iOOOTj 

i^Moans for sohini;, pi oh! em„Tho «hovo mfutionod purpofio is attaiurd bv 
the following this inventions. Namelvat least one sort of compounds m 
which this invention was chosen from water soluble dyewaterthe following 
("ompouod j^roup A<tnd the rnmpound group fHnd it i.s « colt r ink jci recoid 

Ri«>thod v\iu> h ootii a 1 ti' tf lf>a^t n^r \ ul <'<'>mpoimd'-' oIk ^f>il ftom i [k> 
If M ^i' 1 n<. mpumd vi >up r,iii i u-.c-- }lk ink \xhuh i 'Ui t maw^ dxne cm 
ol Miilatr infiou-tutnd ."^ ui Ic-^s ct-nlipoK-f <" t vi m o^-i t vand lin^s jnk. 
Cotirpound group A •' 

A~i. bthvlene glycol mono- n-butyl ether (adhesion tension~34. 3) 
A -2: bthylene glycol tuonophenyl ether (adhesion tension -31. 9) 
A -3: hthvlone gl ycol monoisobuty l eth«r (adhesion ten.s.ion •v32. 5) 
\-\' nicthvltt n-.;!\Ok.l mono- n-hnti.] cihoi (adhf-jon irn- !<-)n-3 ' 
\-o: Diath\]oiK-^l\.ui m.>n<)ho^^l othci (a.ilKMcn t i>nM uti- > 1 . 7) 
\~0. li]C'lh\ lenc"trh,ooi m..nouobui^ 1 etht t Sadlu'^U'ii tU)^U'n~-i^ 5) 
A 7- JMfnlulotu /Iwo] t) \m\s] . iliot (adh«>^toi) Uii'-toi) 21.,")) 
A l)ipro})s lonc'f/lyooi niutioptopxt (>thoi uidht.-.joti tonj>joij 23., 0' 
\~9: rbc rnhylono oxide addition of hon/Al alcohol (adhesion tension- 
20. 0) 

The unit of adhesion lensfon is dvne/cm, 
! OUOK K.;ompound eroup 15 : 

11 i Iht^ cHn b nt^ onuI at-idiHon t\pf ^-tn ftK ( aoiju* ai (^nt <-} an 
acetvlene glycol 

l'th\iont uvido piuiivlcno nvuie oll]\ lone oxido i\\> UiiKlKO nwk 
type) suri ace-active agent 

B-3: The ethylene oxide addition of higher alcohol 
roOOylO-jHtpound group (.■: : 

C 1: Fbe rompound exprt ssod vitb a followini^ ijuifral formula 



(k in a fcvmula i.s 3-50tTt is 3-25n is 3-25and n-'m is 6-dO, ) 
02 : The compound expressed with a foO owing general formula 



(il ) 1 k 20 m a ttnmuiam i ■> 10 ^^n 10 2Sil i*- n+m~20 "^O^tid }i i-, 

0010 It i<- pos^ibU' ucoTdini, Ihis in\fMi{ lonto bo h<^id lo piodu<o 
(i I fh ii is 1 fu o> |>ii! ft ed in 1 )itnjtii uf ink f ink limH ! 

f 1 i\ ti I \ihjli 1 t( nj//ii ind 1( iippU Jul \ H tttihu 
t.o]c) ink it I j 1 i H!i tH 1 \ KH3->nc s-^ lo rfic ncoidiuj:, toim (i ink <jtjd 
thf baiame ol i H t idjusteddnd Ihe i ogur t^i tdt ton thdiat u>n^t ic 
is ■^labieStab}<■ licjuid puriclp* <.m bp ioimod «Uo in ^miH dTopUt 
forraaiionand it is hard to get it cloggedand while hems, able to terra 
the mw ink tthuh efif^bii hi gh-d^'f mi tmn itcoidand d lagh dtfjoiuon 
( |fn pu imoTh< foloi iuk jot Uffud !ii< ihnd oxcrHent also in 
rel f ab.i 1 i f.y can be provided. 
10011 1 

iMode tor carrying out the invent ion] Nexta desirable embodiment is 
mentioned and this invention .is explained stiil m detai L In 
pHspiilation Ihe ink rd thi^ un onrioii ftatoi snlubh d>e% 1 roi ihe aboa 
mcuiioned c omiioLind group \ \i. ie^^t one -^oi i n} tompounds lolf-led iff»m 
the <ibnu-n!onnnnod ( impound j^irnp B <tn i it 1 i 1 ^ t t oJ nmpounds 
f ho cxi ij im llu fbivt-m nltoncd < )mp< uml si up i lu v niitncdiud it i 
rhai K t n <,d U [ in 1 n fff 1 1 nt. m i in f t u 1 nmd 1 n 

i( ^ t t i ip t t j 1 i I !t) 5 i t 1 I i p 1 t I 

001.. tittiii spi u Itomih muti (hai u i( } 1 t ft._, i < j n < n of thf-^ 
invention. 

i. Compound group A 

Hjt <ijutj 11 vhich I'ach comptjund ot ihe tonip und 1 up \ has high 

1 1 mj mhjlit sith walerand coiUain^ Un ■. mpotijid fH\< iu,h1 t. oi' more ha.s 

tht iuL,h pt d poi \ ioti^ne-^i ( t e-^pouduu to (ft\o\ 1 1 1 ui jins^iis 

^0] iiltu I i \ir^ ^ (t I Joftaud it-> flihp ill} i Ko highand 

It >.i 1 i okilnlil is al >o gof d hovvi \ 'Iff ibf e (.ompiund ik' 

fontaiiii>d iOtunght 'd oj mmtiUiri) using paper as a itcofdmg 

mf>d!utiiosmoM on iho b.it k Mdt of pap*. 1 bofomt b Tomarkaf) [eaud i.s not 

pjftt,n f ! iiu i hf fii 1. 1 Mly foi I ho ootnpotjnd gi'^mp \ in thus 

ih' fiM H uniMcnt intent f-^ tlio d iglti % ot moto 12 of less 

w(-.;u;hi ;» ol. range !>relerablv. 

'^0013^1 rub ( umpound ol the (imipound group \ i^ a ^ubsla^cc ttfticih have an 



<.il[ 1 u ui ilu u 1) ill i\hit bond ciJ Uu mcilfciihi i mtnitldnei 
\ J >( It I m ] \ iii h > ii^td f)\dj ophubu 1 ! s n i [ i m f k f 
1 t i\ U -il i 1 1 n th li h 1 1 is 1 ^ -)ht til Su h tni -i i < i i -i x i n 
mf-iltl t )i bull" |« i 1 mosis of ink [h ((mi ui o 1 it i f ih 
dh( nn Ion \ ti u dxutnnc im I o( ^unncL iml monins i It iiiu J 

tht fhrwtnu ttcltabilm to->ting mtuhinp of i\n\\ (.ompounci of ifit. 
fompouud gffHjp \ w i<~ -.hoftn al>o\f M(M-,infmfnt ^bnw'- numci if tl!\ tho 
ill f n I fiMon { T sO( nd^ ^fUf v^lnu (onlMixn^ \h mpnJtidul 

0 M It f (1\n ji'nniticjfj f *)l«J:) ffiloi \\in h bj ( t i ! i \ai lous 
1 1 (lb ! ronnunn th ^fflpuunl ^lou{> \ !n m tl i qmnlit! ki lite 

pin } f (i 1 U> ft isfil fiKi dis( njm(n! < n | ip i ii f ] d 

t. ot)(ii t mft, [hf. vuutbfijU in ^ ■^{u s i t m( (\pio>sf^ tho in^h thiu^'-o 

tbdi It IS (3 nf't^fitjvo \<3hif' ^<coTf^1n^ to Ihis imfntiof) pof^on's 

etc. measurement in the ink of this mventiondesirable various 

characteristics were acquired bv using the substance m which the 

(idho ion ton lou ml muii thf«i -20 d\m cm i* sfumn undi r thi' mta<.utHii, 

condi t..ion. 

1001.4 12. Compound grou^ B 

•^•-^B•"l Ih fihUtii oxidt <tdi)LiuU'-t t^natctOoH L,! toi 
Ihe -^ubMance used here is the compound to Vihuh ibt luixl n i;hiol 
ft<i> made to tau\ oui J ")~2<)-mo! additional touphui, <l th<. tiii'lono 
oxidf on an fn<>J:.i40 SpetifiraHv a^ a tompouiKi mnkrU'dSAI! Nnn.in lU) 
(vl5- ffloI addt tion)SAh.l Norian 465 (iO-mol. add.Uion) (the above is the 
si-> m ChoniJt.ii nnkc;\SiClil Nonan IH (10~mol addiLion) (E'lodut i mado 
iiom U iken fin etc no moniionod 5 mo! 15 mnla 20-mnl addiiinnctc 
can give high perviousoess. 

'■^P ^ i ih UfH id 0} p> !ono o\ido oth'' ifnio oxide T\pr <B1HIE0 ukK 

lypei surlace-acirve ageni 

!he^o aif known as a nonionic:' sin iaro~ac i ue igonl iho substance m 
vthuh the h\dtophohicit\ oi the lan^o oi i~H hfi^ iiong HIB i u ,c^d 
BurtabJv tor this invention in these. 

00 It 'fvB ] !he othxlene o^^ide r^ddilinn ot buh i )[ hi 

ih SI u it) i-> J uonfonu ^itif itr utnc it nt 1\\ uh f Jti jo 
bi(h ih b d) ph bi( n f th i m^i ( 1 1 ^ in n n !lll> i u i 
uiLill [ ■)! llji invcntlin in the « Ih quuk jieivicusnr ■>] th ml 
to Hgniai pipiJ Cf«i [h obtaiiud b\ cfiunsin^ cithti o) <'a<h lumpnnnd 
( { ii i ( ( I moi f ihinB J itid i-i LukI it'-in^ it in 0 ~ to i (height r( the 
f itKc pt t i ib]\ 0 J n^nMi?f)t in ttf in{- f iht nt t m) 

1 ItO l b i J . t oiri p o u n (i grou p l .. 

f li c ompi. un 1 ot ih) compcuul i^iouii f hi lU opc i ill >n ivliuii fvc j w«i 
jn[iii)itton i)<ituu iud antilci<jm to lt)ka^thou^h the compat )biiiu uftb 



used tn^orhcM- with tin f'lrittHiUul ^luup \ U t i<n tin M^h^Mtnv' <if ihv 
(.nraji'.Hni (>mu]> \ inipioMns; tlsc ^oiubihl>; of iho --ub.-l<ifH-o of ilio 
(ontidLihi into inkand di*monstrai in^ the inaai fohihition ttpcratfou 

effect iveiv, 

^* Uenera.i structure of the compound of U~l 



^00P^\]u1. uh^ built Pitdj^ ctff piopxlfne gh.i i nnd ihi-'if^ ih>'' toaturo 
of tlii> Milt>Lm<o stUKUtie oj ( 1 ^oaitxnind n. \h( nuMlc cf j tiioleouU* 
havuif, oth\l(tK i-hiitl ^tii!iLnji\ \\bx\( This ('tmponuJ ha'-- rjx(d 
hydt ophobioi tjf in .t) <ititK^>n-. m^diimt t.^ nkins.' -t\c}\ i ■^iMu-turcil is 
thoijglil th?tt iho }t\dKi)iiinbj< <ii--m gic-up (ptojixl^no .1^ of both sidos 
lov^cKs surtacc tcnsionand gives foam inhibition nature in the c<urfaco in 
addition. 

aOlS '\ a ^t!ii.un.> 'OMt's defuatnintr ngrni \vh!(b ha^ ^jlu'tno 
<ii I'h ) E t ( i HI in J ni iftii[<ii t < ! mina I a 1 { huuf. h m tt)\ Mih t hh > iu 
dr'\ o!opc(hhf V' \u 1 ! he in ihf filaie ishore emulsf ritan<-)n di^ptt--jOi) a i'- 
carried out in the drainage system aiediuraand will serve as a 
heterogeneous systeai. Although such a si lieone series defoammg agent is 
excfiiient in the function as a defoaming agentit is laci<ing In iong-term 
stabiJitvand surface tension serves as a Low value of 30 or less 
dyne, "iiiniKi a i^- hnid f foim il intu <t droplci pai t u Irnpd hnldnn^ 
powei f'i a nionis^ its js luv unsuitable. In the ai"H o-mt. nl i <iv\i hm il 
Jofmuld f'(~l) sub^ i.inoriij ihc KfU'j;(> ot~ l~10and a moieoular v.ci^hUill'' fo 
hquofiid ohgom ) >1 Hi i iu^r .1 !v () 3000a desirable oompnund i.s k~ 3 
50m !.s 3-2oand n is 3-25 and is aim-b-SO. 
[001.9]** General structure of the compound of C~2 



i't comes out. It is the substance which contaiued the alkyl si Li cone 
diol utrit in order tlsai the compound C-2 of the above-mentioned general 
fotmu[a mighi imiirove foam inhibitioh/antifoam to OlTho range oj i-lO 
and a molecular weight are liquefied oiigoffler of the range of 400- 
aOOOHf.B is 20--50m is l0-25n is 10-25it i« nt{n==20-50and p is 2--5, 
These cotrtpounds are not new substancesare blended as an additive agent 
for ink as a propylene glycol, ether system defoaming agentand are used, 
in the ink of this invent ioneither C~l or C-2 is generally preferably 
used in 0. i to 2, Oweight % of the range 0.5 to 5, Oweight %ai though it 



diii ill) I tt t. I uik-iTKduim \ urn \iL[)nuq;h o totKUt< nkiilioo 
(.h n nb II t ink nudium '-s rctnsil j iddf d Jn iIh j •)n-,i \huh 

compat.ibi litv permits. 
OiLC hi thtL iid t tbi in\U)ii)ntht < mj) )un { t 1 )n ua t) thi t 
)t!ii ( un I tout s ( hi sutf-^it ni!\!U thiliixinii it i n fnn]n I i It 
air at the time of the droplet iormation stable bv its loam inhibitron / 
df in,imnif^ npej at lonand ink re-,rorilion ^^^(t thf fompouud j,jtnup ( 
di^wilving thoioughls fni intrbc hu^uuiMu ihm:; otan t icduc Iho 
siirluo ini^iin ol ml- iis It 1 1 raaj k ibl v ju 1 maitiHiti ih m 1 k 
I u ion (I ^0 oi m ! d nc m i one (i Iht t. (indf I tons nf the ink 

ot this mveni.ion. 

Ihf ffth)} maten-i! in Ihis imnition is ^itoi soluble ! if ih <.^]() 
n fd h\ this imention i- water -olublf d\e for diditn,. um mi- t* i 
inkanv pubiiciy known color can be used tor it. In the ink ot this 
invt nt u ndo'^f r ibU v,un <.olubii dyt 3s d!u 1 1 atfd k Idi^ Iho t rnio^ 
dl( ihc lib t 'if !<<,t(d moid*) 11 i Icnttjd ih( t,hiiuli1\ 

ill Iht m( hum f mi ! i li i r w I us lii j f n a Hi t tm if 

) ffidjnp (ti p^pt) i!id i.v pfifoiffl A ilt. 1 ( i,ood i<-^.-)id \llhnjs,h ilio 
tol lowing colors are raentionedspeciiicallvthis invention is not limited 
to these colors, Ibe water- soluble groups in an lUu.stration color mav 
bo fi tespot I \ hff St U< filkal )n< moi \\ ^al tammoniuffl s ^haud ot ^atju 
arame «al. U 
[0022 j Magenta dye (i) 



[0023] Magenta dye (2) 



[0024] Magenta dye (3) 



[0025] Magenta dye (4) 



[0026] Yellow dye (i) 



[0027] Yellow dye (2) 



[0028] Ye:i low dye (3) 



[0029] Yellow dye (4) 



[0030] Cyan dye (1) 



;003l](:yan dye (2) 



[0032] Cyan dy« (3) 
Triphenylmethane series A8L-9 



[0033]Black dye (1) 



[0034] Black dye (2) 



[0035] Black dye (3) 



[0036] Black dye (4) 



[0037] Black dye (5) 



AUhough lh<> dboxp mentioupH (olof is <t compound wUh tfir (Ufu^^ ot the 
ink fo) ink joL lornidinsjn is nocJloss Ui fh i i ua iblo (.aim can 
h( n ed imi of wau'r soiubip d\o«!Ufh is arid d\t iil Ju. t (oioiaho 
c\ pi i Ih spchoosmk; Iho amonrU oi Iho'^o %alci (.iluhle d\i used is n 
Hi ti \ \{\ v,hi(h ociupus f^buui 0 5 Ui "5 0 vn ight % m tht inU whoio 
quani.it.v. 

L yy 38 1 5. l/iqiJ id medium ot i nk 

\pM ilip hquid meduim of ink is expiaiiK'd. iho i iqiud fflpdium of tlu ink 
of this invention — water — althous;h it mav be independentit is 
df**^! r jSilf when dddni^ tfu watei sniubh orj^anu snivoni i)f tho bigit 
Wdiii mi c ibf 1 J f \ u{ fin, I UK Hi iU 1 (Ml I k) 1 1 i m j r u ] i 
ink ^p(f ih ^1] I th ] i» L ! \ it ff) ! n ] ( hi i ilul n 

^Hi ipi np\ lent qi\c(.t^[ <.Mtl„ out it iMoU *)-!u xant u i li lu i 
pcntaneti ml 12-buianed}ot 1 ^-hut^mcdi >! i l~bul tned tcl Oimethx i 
-.uU(>\idcdi<4t Ptonc (ikohoikUcc un Hiunoa! I 1 fthoiPi lon<. i,lMolts. 
butviene !?h'colthe poiyethvlene glvcoi 300thiod.igl.vcoiN-methvl-2 - 
py iTo J 1 done2 • p y rro 1 1 donegafHina - biJ ty ro I ac tone i 3 - dime thv .1 ••■2 -- 
!n!jd< /r 1 idin u ^nHoLmf li imt ih\ I ^!p) puuinm Ih I')l(iln)KiK p nt I 
1,1 y(. (. li th\ Ic nc il (.ol mtn)imlb\l fthullh lent. i\ 1 m u tin 1 
rthd U 1 m J )l fffU) \ pup\l ah li IhsKn htel mn ill! 
fih Hi ih I n l\ (Imnmlhxi Ihiduihshu Us 1 m ii lint 
fihunuth Uii ^l^co) moionntlixl Uhi i u u {h\ l( ti ( 1 nijiottlj [ 
( ihoi pi upv ipno ghrn! mondBifthsi oihoilupHtpvlonc givioi m<tnnniorb\ 1 
cihci ocv\ hota-hxdi n\soth\ 1 nii fonf^novi br«la-h\df ( \\<?lb\ 1 
in t jUj (. a n h it n pt ni u i } thi 1 1 1 1 i~ f ht ^ int U tt ij 
motui Hi i \s t I Eii t !ubl( <n m] Ivau il i { h { t u -J i 

Li ii 11 t I t jlioftt tlxf lo SO \^f1U1t sfMfon pc f 100 li^ht 

sect, i on. 

1003916. PH adjuster 

\s foi pif oi tbi ink o{ ihis ]n\u\tionadjuslins m briuiity f lom 
nctiti-ilu' 1"- moir pufcncd fiom i uoAp(int of ih( -^t<3biht\ of ink 
l!ii!-i ti Ri ih tSu) t Ui I tht. *ai i uliiiih d\{ i K u i \ j | i! 
id III r t I i Ihi! } ) r i( (1 I vi th jtiol munt dii {h in limnKfti ihm limm \ 
mUhvUlhu) [ idtfUi ''-f thx jdi Ih^inc 1 imuK J~ uinno-J-nn th\ ipu p in L~fi[i l~ 
2 jinino H pr opant du>12 (J jminottb\[^ t th uk Limine Tr i s{h\di ov tnt th 1) 



mu imtlut) mm niu f <, hj Oj rmn b i ^ u 1 i ^ 
]\ U\ jti in 1 i lit) f ! itj i 5UU ii p)f c 1 I lin ffi 11 Si ! !i) t) t <-tj<iv 
b t ■)"h\ h n 1 h\ ! h^ mkH ^ s<fhit!) h li ii i t lum 

ii jt I fti i If ill m h i ! j imntKu 1 it i i j fblt l 

I) Hi iibilii )t itik 1 UiilPi i(i jiii \Ki m ihi s 

o-,o^pc<; ia! ]\ m oidci to tuquuc the pjc^tnauon >L4biht\ of mkand 
ih(' jotung stabihts oJ iho ink en rin luk jt t Mffudjn^ df utiicohoi 
amine is preferred. 
1004017. Preparation of ink 

^ Ipu p i 1 1 ) ^ >l Ihf 1 nl 1 !bi m ctiM 11 ! oilinuo lii ink ol 
ihi \n t)S i n 1 n pti-(i!\ ) I > dvnc iinii i j hi 0 i rau 

II) nt f uilu*. ) ( mfn ( } It t chI fpoisc ^ of t it a 

fi lii ii i\ ptfpued Ho to 4 lentipoi-e (n oid^it i i qinif ihest 
ph i i\ pi :if f i 1 lestho ^uhstanfp (ho«!oij iiom iIk' (omnunl si Mjp B 1^ oi 
less weight % (weight >■& or more in the substance chosen irom the 
fcmpoulid iiinup \ must In bkndid in > ui le^ %t ighJ tht \ m^f 

0 )v i 1 i i m ) if if t ^t)m I th( mU(}ijl mp M i ti f mk md 
ih } It L( t { h } li pi I } t it •>$ } t t it\ mu t I u It f 1 1 d \( 
m iil!ont(t pj opc I I J iiig( :iu 1 it musi npL Jci <. unbit iliifi Vhiinusb ihr 
ink of this invention is used suitabiv tor a color ink jet recorderit 
cannot be overemphasized that it is not nece.ssan. j.v 1 united to thisot 
courseand is applied also to other mono color ink jet recording methods 
and other record methods, 
i0u4ii8. tolor ink fei record method 

\e\Uh i] t ink Kl { sid m lli i ! tin it\ iit t n i xpiiiii 1 Ihc 
ink <, I I hi in\ uU n i it, i o 1 iht I I iu n n-i tiun i l\{ liuh- 
df ( in j I u 11 ( ( ! 1 u \ ] t 1 j 1 ill 1 \hi t uu i im nt j t mp t u n of u h i 
folm ilk j( t pi UU I in i\\< mult t iK/yli Kt^fdin^ ht H \ i a id*, d \ith 
ihr pjo'ii iecttu plemoni at the hratot elpmenlMojp than ntt//io densiu 
180 Ipi (dm poi jnih^t i Ciiinpfflont -fthxh rotoid ab( vo ihc dmpiti 
\<.1um it - Opj f) i ~!ttL r)!nd ift l<: i i dt n ii\ <■ i 00 l]n (l)u 
p<ltn h) \Mi n liii- is hiii L lit i inliU tl } t ih i j Iuk 

luipm nt 1 ih t I If \hi h Jih ni tni Link in 1 h in f 
1 0042 i 

ti{[u^ irrt [ \\ \L lu moodutu nl md t fompii ti!\« (stmpf-^ ii i n 
and thi'- Hiuniitn i tHplanud ■^.til! more torn u lei \ The pait m an 
fmbodimfttt uid i compn lU ( tximph oi \> !<■ ^ weight uffunct ion*? 

as there is no notice especially, 
kmkidiment 1 

~ Ammonium salt ol. biack dve UJ Ihree copie.s 
- (..«mpound~-A~9 I en copies 



- (..ompound (..-I i-'ou.v copies 
value)) 



~ lithviene kIvcoI ien copi,?s 

~ (, I i 0 ^ f ^ftf lin i) < nnnomf i h u o (\\\ i ] i s u f ! 

\) i > . < pi 

''lO { J \^nitU))i ifljxuig impfcnot iho ribovf ni< nt jot cd toiffiif(<u} 
fjiioj-pfi undoT piessuTf «ith <- 0, 2 mirrometoi fflpmhi<3no filttiaid black 
ink GhI™I.B of wi th pH 8.3 surface tension of 42.0 dvnes/cm and a 
vjscositv ot 2.2 cps this example was obtained. Bach ink of cvanogen 
{GEl.-~iC)t8a)?enta (Gb.l.~lM)and veilow (Ghl-Ii) was simi. Larlv produced 

lia\ing ii'platod ihr toloi \\\ih rlir lol lowing bv \hr above 
men tjoned lormu la. 
L0044J 



r{K)45]Kmbodim«n^ 

- Ammonium soli •■-■f oxrui (ho (2) 2. <S copies 

- Corapound-A-8 hi^ht copies 
(Dipropv j enegi.ycoi monopropy I ether.) 

- CIompoLind (!■-!. f'otir copies 

(n-m-30k- 2nthe moitculijc tghl. 28:10 [ about jHLB-7. 7 (caicu h.U cd 
value)) 

The 50% ethyl alcohol solution of ******** 



~ Une copy ol atumonium soil ate {pii adjusier) 
- water 71. 2 copies 

00 {b \f.Mt,ttion mi impioxed the alio t mctiuonod /(imfthft 

li!ui d t it i pt ^tu v\iih I 0 2 mu umif H t fiu rahi u t, fill ind j It 

^ " in f ( in n ''b {> d no (.mrftid f v in ( ( 1 t in! < f I s. ( t if i t ^ imp ft 
viHi 1 vjs{<^u. oi ^ ) tps \\et< oltlnmd MicnU \ 2\j) (lloi^ Ut [~ 

2\'><ind Ctth bUtck (dl 1 JHi uik «eu ■^nniKiU ptoduid eutpt iwuns 



replaced the color with the fol lowing by the above-flientioned fortnuLa. 



^0017„Lmbodimuil :> 

~ 'Wnouium fsait of magcnia dvo (1) 2. S copi es 
■■• Compound- •A"" Six copies 
HricLbxlvMi • ^!\('.[ n bunJ othor) 

rompound t - [ uiu >^->pi(s 
(ij-"m~20p~ f>k~ Z060> of m( ! ocular weight about 2500 compound) 
Tmm solution 



- Dieihvlene givcol io copies 

- One copy of triethanolsrame (pH adjuster) 

- ftater 72. 2 copies 

J)0 IS \ 1 t 1} I mi vin *\ j implicit}). i\ \ m ii i i ii< .] i ( j mtt i i j t 
Iilloiod undoi ptis^nio v\iih i 0 i-muiomiuu mcrahi<ino lilii'jniKi \M 
9. Osurface tension 40.0 dvne/cmand aia^enta color ink Ohl-3M ot this 
oxarap.ie with a v!.sco.s.itv of 2,1 cps were ohta.ined. Each ink of black 
(Gri ;iB)cvanog<>n (GFl 3C).u^d v>llo% (GH 3"^) was smilajtly piodncod 
except having replaced the coior with the fol. lowing by the above - 
mentioned formula. 



J)Oll*Jm[.<.diimn) 1 

- Ammonium sail of yellow dye (2) 2, S copies 

- rnmpound-A-2 (SAFI Norian i6o) 1.5 copy 

- YUo compound (~2 Five copies 

(tvm .lOp- 3k- :^02(VV \W. of moiof'ular weight about 45{)0 compound) 
\ IVAORl holuiion 



- Gh'ceriii Kight copies 

■ DtoMt l,>iio .,]\c 'A i5 cupies 

- i">n< I up 1 M H tii.inniamine (pH ad.juK I rr) 
~ Uaier 72,2 copies 

[0050^ \gi laliou miMiig ^va.^ unpro^'cd ihe above -mentioned fortimlait 



9. ^-.lufitt f.nsHn iuK t niand \ i 1 {o« < < [ j nil ill of iln 

ox^mph <jEb < \ 1 1 1 lu of 2 7 cp'^ v\t i f> oblaun I I n h ink iJ bh<.k 
t(i| l-il) m\ i,ni t iwj \ ~\\\) tnd c\an<(.,en (dl f~U) \s i irnil uh [ to im^cd 

men t j. oned f ormii 1 a. 



JiO-lJmbuhm. !U 

\mHioniam ^ili oi lil.uk dw (2) 2.8 copies 

rompound \ H lu) t opir« 
QUr*rftpv lenoghro! monopropv] other) 
- Corapound B-2 Two copies 

(kthvlene oxide propylene oxide ethylene oxide type (BURURONI)) 

A KKl tvpe surraro-actiw agoniH! B~8the molecuiar weight 2500 [ about ] 

ff->mpouud C I Four copies 
Oi m~,Ok- 25 the moiecuUi wemht 2850 [ about ]HL8^7. 7 (calculated 

value)) 

rhe 60% ethvl alcohol solution ot ******** 



- l)u Uiv'lciK-^ p!u-o] PP'- ^opus 

- Olvcerin I en copies 

~ 0. v-j copv of Li. ihufm hviirox f ae 'pH ad ui.ster) 

- iVater 72. '1 copies 

00^^ \t-Mt<tlt ii) tiuvin^ impto\cl the <i[io\e mc>uUf>nod lofnifiiut 
iHtorod imdoi piossmo wwb n 0, 2-mu-romoiPr membrane Jilintfind black 
ink G\ i-5B (I sith pl( 9,5 surface icn<5ion nl oH,0 d\nes, cm and a 
\istositv of 3.0 t,p^ lin ON mipie vi*)^ ol^t.HijiH ! <u [j cd d f ^ an tolor 
(GCf .HDmagenia ((,M 'W md iWo^ ^.i.ll > inn [<u U pi .Jii ( d 

ox( n»t hnviuf? r(pi-^<fd the nAot wjtb the fotlovmiJi b'' Iho abcAe 
mentioned iormula. 



rO05..i K..omparative example .1 

Potiipii ill ^ ifii} 1 Ml!' I IH *bi . p ( i petxionsness with Hie 
MUtfito-aiino ,it>fnl <>f tlu inliovvuu; {otmuKi- vva^s ptep^^red. 
Afflmontitm s<ilt ot black d\t' (1) Fbi r*c> copu"- 



■■ ['.ibvlene oxide addition ol. nonvi. phenol One copy 

{IHJ^-lOSannopitko make) 

" lirea 7.5 copies 

~ 1)1 ill 1 n 1 \ i ni 

~ um lit (Indii m i\i 1^ Amni m thitit <iiii ^ojusi i> 

~ ftater 7d copies 

t It ion mixjn,? v\ i<- jmptrn* d i bf sub^jUiiK f 1 1 ! t*. i c d undu pTf^<~UH 
wilh a 0. 2-im.c.romei-.er membrane 1. 1 1 lerand pH 8, Osurface tension 30.0 
dvfif {fnind biuk uik SH !R of iho i )mp<^TT.lnt o\T.fflph i i>\ib i 

viscosi iY ol: z. 0 cps were obi.a i nod. 
i ^H-i^'i i '-:^Q"'par a 1. 1 . y e. e xa mp L e ^ 

i m\ u it i (Vtmpi ink Ml)f [ 2P shuh id d ilu -,jlif )fu o ic 

i f imin /igonl of tho follow mt, foimui-i md pi -inned tern inhibition was 

prepared. 

- Ammonium salt of black dve (i) ihree copies 

- Ethvlene oxide addftion of nonvi phenol One copy 

(llLB^iOSannopuko make) 

- Urea 7. 5 copies 

- Du Lb\ [ iif ^l ( ( 1 ■) ( ( ines 

~ One copy ot tris vhvdroxvmethv 1) aininoraethane ipH adjuster) 
~ Two copies of copolymers (defoammg agent) of silicone diol and 
ethvitnie oxide 
••• later 7v^ copies 

\\nh ills, horn ^ tn/cnh i. ul iiii<,( v\ i is 1 1 ttt. -i ! ! 1 -> ninui ^ 100 

jpnt f{ liitn il undo ]m< u u ) „ ntit t m t*. i m mh ins iiiloiind 

pH 0 uilut I u 1 n Ji » d^i. (iund 11 j I mi slDi i-„b { th( 

( mpii a i\ m 1 _ M Ul i \ j ( ( }\s i f ^ ( >.\ (I ! I uiu i [hi^ 

ink i i ilufjot ^.ht h I in t [u lili whfit ttu iffoimuii, i>,<.n! w i 

( niiii--i } If 1 -=ind iitk^ jn i u-^nspij-'nt feeling a lutle 

i00»5 i Comparative example 

in Hi J it)[ HI lb / imb dinunt U mpc und~\~9 (1 ml f \h [cm H 

uldm n f 1 H s\ )[( )ii h I t -liH ( d liom irn copu i< I ui 
•>{ u In t 1(11 [ i 1 iijkiNl] >b t tbf i-mpiT juu Jtii} I Si hiiwnd 
m\ \ { ]\ 111 }mh)dim n1 i (\ pt hi int, nid i 1h di th\] tu tl it 

in< I i 1 in! ml \ 1 H 0 d\n s m „ > > ( t fnd u) i t 

tension. 

00'>b llniitin., fMrninitun it r i b ink (( imbodimtnT I ^ ind the 

ntp^i jU m\ { I H2\ no^/\f Iht f H « Hi c imnnU n o 1 nt, 

u in., tl I inn "^Odjuhuj cniii ( iianii., itul ih tin i! t liuinti, 
n ini dtnsii if 7 JO Ipitb hut il hh nt >f ^ kHz the U i il pt kju li n 
bulibU jt I (tloi piuitci tha hi Ut dmuun tit n( ntid^i- diopl 1 



volume lint tht i {< t ui} f) Un U5|j[)v f fip\ p<.i])<'\ Ui^nlu \ \> j 
*v RpgiH^jMfi ti hit 1 hi i Li diuplf'i f oinujlifii 
Wi Fi \ [tt M (tf p! t \nh)mc Was moa->ut«fl "ftls iho oquuimont 
ni(h fti 111 till f the i nil al iho time (i tho icM'ifHalton !u>m the 
ftozide ol droplet (volutne). 
t Valuation basir;) 

A- !be main droplet ot iOp.i is breathing out about. 
Droplet smal J.er than 8;2 iOpi. is breathing oL5t, 

r it dftf"- not bffome diopiri but j< bioailnni, oui vsith t.h< <^ t ite of a 

liquid colutnn. 

1> [i 1 di uU (i iu mtt h (tiiil it(tUi jnd 1-=- breathing out. 

<^i0>7 5!-^ Ink i.tnk 1 1 pl,t( t nieut f VrinuthU tf^i 
M i the ink of one ink tank is exhaustedand it loads wi th the new ink 
tat>k of the same colorand draws in from the nozzle side with a recovery 
purapand operation which tills up a head with new ink is performed. 
Sub equi>nt h' oiul pitnting followed uniil it ex[)au<.Jed iho ink was 
periorraed. 
(VaiuatioTi basis) 

\ !t fitiishod p)inl'tng sal i ^ f^u lot i i \ <:U ali Lo liojnni numbf j: of sheets. 

Although the iiik piece happened on the wavit was able to return to 
the normal state bv restoring operation, 

C The ink piece olten happened and pump sucking operation was performed 
fiequf>nth \1 though tn,tns fine bubble^ vseie looked Ji In tho ink cbatnber 
in t\ po L l<-)(in -^b >t ! itionih ^--^^^ n*- dim-);? t^) itt,i 
i) llii ink pfCi !npp(t3 linnuitii^ dui U t kJ*. ! mi piumn 
ront ! iiuai ion v ti >} ^11 i I im <. d ut tit u l<nini, fpcsitUion after 
ihit ]u V po t I t t > 1 n uniiin Siilhh . ! me in a hqiiui ink room 

\u r t ( tiind d"ifn<i^f to <] hfat<.t \\<i^ a! ^o ^f(n 
i0058 !** Printabilitv-drving propertv 

li tecoidid of^ the icguiat paper vthich desn ibed above the ie\t and tho 
t I f it tt. nt V nuh ([lotted ihe mono coloi patthand dijmg Lime was 

exatn.ined. 
iValnatiot.-) bas.i s) 

\ hi it vh n it ( liut,. j If m fb( j i tftt t 
[ Ui iti < tt il ».((>i]d TlUi ho\no di Hiatfid 
i 1)1 m ten ol seconds altei being disfhargid 
OOVi pnnt aii<iiit\ boundai\ l.loi 

!!if b<, Ui hi p 11 iti ^ dt tt Kill benunn th <.nl(.f jialtiu^ ol the 
pjinlit) (liilit llni-!t() uth >-i^ pt int j[)t h 1 oi i ni? pt opf j: t v" were 
(, I s J <oand I he Uili of iht hiot %i invfsii attd 
iVaktation basis) 



\ \ \ ini}\lh<^jc JvS III) bouiutj) \ biul ['cli'-eiui ("oiou-- 

h [\i lioiUidcj) s bitif ha' oc < un f>d a Inllo fji i\¥f>on <i tI loft oulot Kid 

black. 

t ib hn<> } i <h^^i t f is stout and t bniiti hn lloi i i^n }i nous. 
Hov\CMnn the \A<>\ o.itmii it loit li the ink of a (umpn<iini^ oximj 1 < ^cb 
roioi uik of Lmbodnnoni 1 was used iot ioloi- iiik othoi Ihrin btdok 
0060„ [C\akujt jou r<'suU] 'ihe ovahiatjou fp«uh ol < nob uotn of tho 
above-men v.. I oned printing examination is shown i.n Table i. 
(aiiie i* Uainafiou resuU oi Fmbodimentf! I 5 and fompiai au\)' t\ampI)3S 
1-3 



[0061] 

rhflect of the InventionjAs explained aboveaccording to this 
invent lonait haul topuifltKt obsidc I e -sMirh a* iDrniporaUn)^ forming 
dn of mk \u Ihiti i < < oi JtUK < )iiipBi nt th( ! <■ ( nt, H <" t ^1 1 njph f j i 
Hf hi } i \ l( \ n H( ) } 1 j ju J lb 1 i \ ! y t t i b t t diiiL 
I(jm of ink tn i (hi b^Hnd ot a bluttt) b( i! K ( p tlom si if-^fe lu}infi 
paituie itjmation al^o in dtopiei Inrmaii n tiU th( icmugitdimn 
didratten Ik \ud stnallto be ha.id to >t i u <.k^i,(.f[ and to ^nabjo 
high-def tnition record! he record method usmg the new ink which 
HfouMhd ihr qualitv rind lol i<-ibi 1 1 tv o{ higbb minurc foim mk 

)et t tiuipmeni < n ! Ihi ink f pfudcd Bv Mkmc ibc < niiT) jm n <■ f tht 
ml' (. i thi in nt f niu lu pui i ^tt ! u )J i i inu v n 1 », u I i novv 
m m ( i J ic (, md U 1 u j ul t iIk hi i\k i\ \ di^n i\ i\ luixu 
techno log V. 

00b,. lUi u iht. iuk ot tln^ mniuunn u cti foi in tnl jf t 1 1 *. <. i di im 
device lor 

t-; Dioplci Inimation t'hoie b^.inp duided m the small diopli I flailed a 

) 1 -i b \ ^ I ibi 1 ! t ! ! 1 1 ( jii b(, p>. 1 j itiK d iud f c in 1 1 it k n diu ibi i i t\ 
is acQiiired 

\Mi n Iht }i Inu wnh tb m hub b i^ 1 \ wu ]u \ unUw l \ i 
th](( inK> i I ]itJ!(d md tb( hi i Tdna it u 1 rb( l p f ) 

nu[t 1 h uik Mnk i exc Sunuoablc i u td hot i it i ) m> i IfMit 
time aid ^ [ i.h<iJ ».olor tnh lureffltnt i^, >^oodaiid aisti «ben n r<'<oids 
0)1 B i-et'iiiar paper i 

\] ji Uu Mm (f ink I ml f f pi u tm^ nt the < f/e( t of /Hhngupuith 
nf ti! 1) I H ii( httlt nn Ol pof ai ion of an and looming out of 
j.nkafKi I lo an ink passase i.s acquired. 



